Combining Laue diffraction and molecular dynamics to study enzyme intermediates.
Two separate techniques, Laue diffraction and computational molecular dynamics (MD) simulations, have been independently developed to allow the visualization and assessment of transient structural states. Recent studies on isocitrate dehydrogenase show that computational MD simulations of an enzymatic Michaelis complex are consistent with difference Fourier electron density maps of the same structure from a Laue experiment. The use of independent MD studies during crystallographic refinement has allowed us to assign with confidence a number of additional contacts and features important for hydride transfer. We find that unrestrained independent MD simulations provides a very useful method of cross-validation for highly mobile atoms in regions of experimental density that are poorly defined. Likewise, information from Laue difference maps provides information about substrate conformation and interactions that greatly facilitate MD simulations.